MULTIPLE TWISTED CONDUCTOR 

This application is based on and claims the benefit of European Patent 
Application No. 00402923.7 filed October 23, 2000, and from European Patent 
Application No. 004013312.2 filed November 27, 2000. 

Background of the Invention 

The invention relates to a multiple twisted conductor of the type comprising at 

least two individual twisted conductors of individual enamel insulated partial 
conductors, and a joint sheath surrounding the individual twisted conductors, and to a 
process for producing such a multiple twisted conductor. 

In high current power transformers, several twisted conductors are wound 
axially parallel to limit the current density. Multiple twisted^condu ctors c omprising 
two or three in^ividual.twjsted conductors w ith common insulation are also used. 
Such multipl e twisted co nductors have a plurality of twisted conductors, each 
consisting of two stacks of enamel-insulated partial conductors arranged side by side 
and having common insulation, which typically consists of a paper wrapping. 

To produce such a multiple twisted conductor, a plurality of twisted 
conductors are first produced by Roebel transposition from a plurality of enamel- 
insulated partial conductors. Subsequently, the twisted conductor is wrapped with 
paper tape. Each twisted conductor is wound onto a separate drum. To produce the 
multiple twisted conductor, the necessary number of individual twisted conductors are 
guided in parallel through a wrapping unit in which the twisted conductors provided 
with their paper wrapping receive a common sheath in the form of a paper wrapping. 

Summary of the Invention 

An object of the present invention is to provide a multiple twisted conductor 

with reduced outside dimensions and a process for cost-effectively producing the 
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multiple twisted conductor. In particular, the multiple twisted conductor is designed to 
reduce the losses of a transformer due to a better stacking factor. 

This object is attained by a multiple twisted conductor comprising at least two 
individual twisted conductors of individual enamel insulated partial conductors, and a 
joint sheath surrounding the individual twisted conductors, wherein the individual 
twisted conductors are arranged inside the common sheath without any insulating 
layer of their own. 

The object of the invention is further attained by a process for producing such 
a multiple twisted conductor wherein the individual conductors comprising the 
enamel-insulated partial conductors are pulled from at least one supply reel, joined, 
and provided with a common sheath, said process further comprising the step of 
providing the individual twisted conductors, which do not have any insulating layer of 
their own, with a common insulating sheath. 

An essential advantage of the invention is that, compared to a conventional 
multiple twisted conductor, separate insulation of the individual twisted conductors is 
dispensed with. If necessary, a spacer is provided between the individual twisted 
conductors, which prevents mechanical damage to the enamel-insulated partial 
conductors during transport and processing. The thickness of said spacer should be 
less than twice the wall thickness of the conventionally used paper wrapping of the 
twisted conductors. 

Only two process steps are required to produce the multiple twisted conductor. 
A length of an individual twisted conductor is produced without insulation and wound 
onto a coil. This twisted conductor, during twisting of a second twisted conductor, is 
fed jointly with the latter to a wrapping unit in which a joint paper wrapping is applied 



to .the twisted conductors. This eliminates the separate preliminary production of the 
second twisted conductor. 

Brief Description of the Drawings 

The invention will now be described in greater detail, by way of example, with 

the aid of the embodiments schematically depicted in the accompanying drawings, 
wherein: 

Figures la and lb illustrate a cross-section through a prior art multiple twisted 
conductor; 

Figures 2a, 2b and 2c show multiple twisted conductors according to the 
teaching of the invention; and 

Figure 3 is a schematic representation of the production process. 

Detailed Description of the Invention 

The multiple twisted conductors according to Figures la and lb comprise two 

twisted conductors 1 and 2 arranged side by side, each of which consists of two stacks 
of enamel-insulated partial conductors 3, which are twisted together or Roebel 
transposed. Each twisted conductor 1, 2 is surrounded by a separate insulating layer 4, 
preferably a paper wrapping. The two twisted conductors 1, 2 are surrounded by a 
common insulating layer 5, preferably a paper wrapping. In the multiple twisted 
conductor shown in Figure lb, twisted conductors 1, 2 are mutually insulated by a 
spacer 6. 

In the multiple twisted conductors according to the teaching of the invention, 
shown in Figures 2a, 2b and 2c, the two twisted conductors 1 and 2 are bare, i.e., only 
the partial conductors 3 are provided with thin enamel insulation. In the exemplary 
embodiment according to Fig. 2b and 2c, to protect the enamel insulating layers on 



partial conductors 3 as the multiple twisted conductor is being produced, or as the 
transformer winding is being wound, a spacer 6, e.g., made of pressboard, is provided 
between the two twisted conductors 1 and 2. A sheath 5, preferably a paper wrapping, 
surrounds the twisted conductors 1 and 2. The wall thickness of the sheath depends on 
the transformer manufacturer's requirements. As a rule, the wall thickness is equal to 
the sum of the wall thicknesses of insulating layer 4 and insulating layer 5 of the 
multiple twisted conductor shown in Figure 1 . 

In the embodiment depicted in Figure 2b, separate spacers 6 are additionally 
provided between the partial conductor stacks. 

A schematic diagram of the production sequence is shown in Figure 3. First, in 
a Roebel unit 8, a first twisted conductor 1 is produced by Roebel transposition from a 
plurality of partial conductors 3, which are pulled from reels 7 — only two of which 
are shown here for clarity's sake — and is wound onto a drum 9. Reel 9 with the 
twisted conductor 1 is integrated into the production line of a second twisted 
conductor 2. In this production line, a twisted conductor is produced as described 
above by pulling partial conductors 3 — of which again only two are depicted — from 
supply reels 7 and by Roebel transposition in a Roebel unit 8. The two twisted 
conductors 1 and 2 are joined in front of a winding unit 10. A spacer 6 made of 
pressboard and pulled from a reel 1 1 is supplied between them. In winding unit 10, a 
wrapping 5 of several layers of paper tape is wrapped onto the two twisted conductors 
1 and 2 as a joint sheath. The finished multiple twisted conductor 12 is wound onto a 
transport reel 1 3 to be delivered to the transformer manufacturer. 



